Sirenomelia in the First Trimester
DAVID HEFLIN, BS, RT(R), RDMS, RVT This case report demonstrates an early detection of sirenomelia at 12 weeks' gestation. Sirenomelia, also known as "mermaid syndrome," has been noted since the Greco-Roman period. As with the mermaid mythology, sirenomelia is characterized by a single lower extremity with varying appearances of severity of the lower extremity anatomy. Mermaid syndrome is not considered a genetic defect but is associated with monozygotic twinning and maternal diabetes. Sirenomelia is a rare disorder that is difficult to diagnosis by sonography due to oligiohydramnios usually associated with the disorder. This case represents a late first-trimester diagnosis of sirenomelia without oligiohydramnios.
Key words: sirenomelia, symelia dipus, mermaid syndrome, oligiohydramnios a gestational age of approximately 12 to 13 weeks' gestation. Multiple longitudinal and transverse real-time images of the fetus were obtained during the examination. Of note during the examination was the "straight leg" appearance of the legs throughout the study (Figs. 2−4). There were two distinct legs noted side-by-side with two femurs but an inability to distinguish four separate bones in the lower extremities. The feet also appeared abnormal in shape and position ( Figure 4 ). There was no change of position, or flexion of the legs, throughout the entire examination. The diagnosis of sirenomelia was made, and the patient was sent for a second opinion at a tertiary care center. One week later, the original diagnosis of sirenomelia was confirmed by the facility. Due to the poor prognosis of sirenomelia, further evaluation of this pregnancy was no longer necessary.
Discussion
Sirenomelia is a rare and usually lethal disorder of the fetus. The reported incidence of sirenomelia is 1 in 60,000 live births. There is a higher incidence in males than females, with a ratio of 2.7 to 1. 1,2 Sirenomelia was first described in the medical literature by Rocheus in 1542 3 and is classified in many different ways, depending on the variations of the number of bones in the lower extremity and the foot variations.
In 1865, Forster classified sirenomelia into three groups based on the number of feet: 4 1. Symelia apus, the most common form of sirenomelia, is characterized by a completely fused single lower extremity with one femur, no fibulae, and one or two tibia. Both feet may be absent, or rudimentary feet may be present. 2. Symelia unipus is characterized by a single fused lower extremity with two femora, two tibia, and two fibulae. Only one foot is present with a varying number of toes (up to 10) on the single foot. 3. Symelia dipus is characterized by a single fused lower extremity with two distinct feet being present that appear like a fin or flipper.
Using these criteria in this case, the best classification is symelia dipus, with the appearance of two feet rotated in the shape of a fin (Fig. 4) .
Sirenomelia is not considered a genetic abnormality, but there is a higher incidence in monozygotic twinning, maternal diabetes, and maternal cocaine use. Associated abnormalities with sirenomelia include cardiovascular abnormalities (36%), abdominal wall defects 5 (36%), scoliosis (45%), and skeletal deformities (90%). 5 Sirenomelia most likely results from an insult localized to the caudal end of the developing embryo between days 13 and 22. 6 By day 23, the embryo's limb bud regions move to a lateral position and are separate from each other. If the limb bud regions remain midline and are not separated, then insult to the embryo must have occurred before the 23rd day of gestation. A vascular steal phenomenon has been proposed as the likely cause of sirenomelia. A persistent vessel from the vitellene artery complex, an early embryonic vascular system, diverts or steals blood from the caudal end of the embryo. The arteries below the level of this "steal" vessel, including the abdominal aorta, are hypoplastic, with few if any branches off the underdeveloped vessels. This lack of proper vascular development in the lower part of the embryo leads to the lack of proper development of other organs such as the kidneys, gastrointestinal tract, lower spine, and genitalia. 7 Cases of sirenomelia have been reported as early as 14 and 16 weeks' gestation. Oligiohydramnios was not an issue with the 14-week case, nor was it with our case at 12 weeks. Renal agenesis is a common feature of sirenomelia and is often a differential diagnosis. This is most likely due to a lack of renal artery development by the diverted blood flow from the "steal" vessel. In the first trimester and early second trimester, the fetal kidneys provide a very small amount of the overall amniotic fluid volume surrounding the fetus. This allows the fetus to be adequately visualized before decreased amniotic fluid in the second and third trimesters makes diagnosis of sirenomelia difficult.
Conclusion
Sirenomelia is a rare condition that has been documented throughout many centuries and is devastating to the families of the fetuses that it affects. Early detection of any fetal problem is an important first step in the management of the pregnancy. The ability to give the parents of affected fetuses early detection of problems is difficult. Learning that fetuses are not healthy is overwhelming to families but can also be empowering if we as medical professionals can give the patients accurate and honest information. Continuing advancement of sonographic technology is improving our visualization of fetal anatomy. These capabilities are not just limited to the second-and third-trimester sonographic examination. Even in the first-trimester sonographic examination, we can evaluate the fetus. It is important as sonographers to remember that we must really look at the fetus, even in the first trimester, so we can provide the best care possible to our patients.
